Introduction: Non-suicidal self-injury (NSSI) is defined as the deliberate harm of oneself without intent to die. In this study, we aimed to investigate the nature, functions, and related risk factors of NSSI among Turkish high school students.
INTRODUCTION
risk for NSSI is low in adolescents who have favorable family relationships (21) . Problems with family and friends, feelings of loneliness, peer bullying, and the presence of NSSI among friends are also associated with NSSI (17, 22, 23, 24, 25, 26) .
The theories that attempt to explain the purpose of NSSI have been focused on autonom (intrapersonal) and social (interpersonal) functions. Autonom functions involve changes in the emotions, thoughts, and feelings of the individual, while social functions involve the environmental systems such family and friends (27) . Klonsky (28) reviewed the literature related to NSSI functions and reported that the seven most frequently observed theoretical and empirical functions are affect regulation, self-punishment, anti-dissociation, anti-suicide, sensation seeking, interpersonal boundaries, and interpersonal influence. When the studies that evaluate the functions have been assessed, it has been found that in most of the studies NSSI was reported to have more than one function (29, 30) . Affect regulation is the most important function and is demonstrated in most of the studies (28) .
Although NSSI begins and most frequently occurs in adolescence, only a few studies have investigated the nature and related risk factors in adolescents with NSSI in Turkish society. The aim of this study was to determine the nature, functions, and related personal/psychosocial risk factors among Turkish adolescents with NSSI.
METHODS

Study Sample
The sample was composed of high school students who participated in a project during the 2010-2011 school year that was conducted to assess the prevalence and nature of NSSI in İzmir province, Turkey. The total number of students was 133,760 (private school: 6,666 students) in the central districts of İzmir and 51,441 (private school: 1,102) in the peripheral districts. NSSI prevalence was previously reported to be 21.4% in a study conducted in İstanbul (3145), so we calculated that a minimum of 1,500 students should be surveyed to achieve reasonably accurate prevalence estimates assuming a 3% error rate, a 99% confidence interval, and a 20% dropout rate Stratified sampling was used, and the targeted student population was distributed in proportion to central and peripheral district populations first and then in proportion to the total populations of Anatolian/science high schools, regular high schools, vocational high schools, and private high schools. The target number of schools for conducting assessments was estimated from class size information provided by the Provincial Education Directorate and by considering that within each school one class from each grade level (9 th , 10 th , 11 th , and 12 th ) should be reached. According to this, a total of 18 schools (11 public schools and one private school from the central districts and six public schools from the peripheral districts) was calculated. The schools and the classrooms that were surveyed within the schools were selected by simple random sampling. In this survey, 1,656 students from 18 schools formed the screening sample. Before the study, approvals from the Provincial Education Directorate and University Ethics Committee were obtained. Prior to study participation, the students were verbally informed about the focus and the methods of the research, as well as the issues of confidentiality and voluntariness. Before the distribution of the survey materials, it has been stated that every student had the opportunity to refuse participation or cease participation at any time. Only the adolescents who gave consent, completed the study procedures.
Study Measures
Inventory of Statements About Self-Injury: This is a self-report inventory that was developed by Klonsky, and assessments for reliability and validity (2008) (2009) ) have been conducted (32) . The first section of the inventory asks about 12 separate NSSI behaviors and related conditions (NSSI frequency, age, pain feeling, wish for the cessation of behavior, etc.), and the second part asks about the functions of NSSI. The reliability and validity assessment of the Turkish version of the inventory was conducted by Bildik et al. (33) , and it was reported to be a reliable and valid tool in the assessment of NSSI.
Sociodemographic Form: This form was developed by the authors for the present study with the aim to gather information about the sociodemographic characteristics of the adolescents and conditions that could be risky for NSSI development.
Statistical Analysis
The Statistical Package for Social Sciences statistical software version 15.0 program (SPSS Inc.; Chicago, IL, USA) was used to analyze the data. A chi-square (Pearson's) test was used for comparisons between genders, and Student's t-test was used for comparisons between age groups. Spearman correlation analysis was used for the evaluation of the correlation between the non-normally distributed numeric variables. Logistic regression analysis was used to search for the risk factors that impact on the dependent dummy variable. First, univariate logistic regression analysis was performed to determine the individual impact of the independent variables. After that, significant independent variables were entered into the multivariate logistic regression. Multiple linear regression analysis was used to determine the independent variables that predict the dependent numeric variable (in the assessment of the impact of NSSI functions on total NSSI episode number). P-values <0.05 were accepted as statistically significant.
RESULTS
Of the 1,641 adolescents who participated in the study, 55.0% (n=902) were female and 45.0% (n=739) were male. The mean age of the whole group was 16.61±1.26 years.
Nature of Non-Suicidal Self-Injury A total of 31.3% (n=519) of the adolescents reported that they had engaged in at least one act of NSSI in their lives (SE=.011). NSSI frequency did not differ significantly between the females and males (33.3% vs. 29.6%, respectively, ϰ²=2.468, p>0.05). The mean age of the adolescents with NSSI history was 16.78±1.26 years and without NSSI history was 16.53±1.26 years (t=3.655, p<0.001) (34) . When the dispersion of NSSI across the ages was evaluated, it was found that 27.8% of the 15 year olds, 26.1% of the 16 year olds, 34.1% of the 17 year olds, 36.5% of the 18 year olds, and 40.7% of the 19 year olds reported that they had self-injured at least once in their lives (ϰ²=16.776, p=0.02). The mean age at first self-injury was 13.3±2.6 years (range 5-18 years). Among the adolescents who stated their perception of their family' s socioeconomic status (SES), a history of NSSI was more common among the ones who stated their SES as "poor" (45.5%). The prevalence of NSSI history was 34.5% in the "low-income, " 30.1% in the "moderate-income, " and 28.6% in the "rich" group. The differences between the groups were statistically significant (ϰ²=7.899, p=0.048). Some of the NSSI-related characteristics are presented in Table 1 .
Non-Suicidal Self-Injury Methods
The most frequent NSSI method was banging/hitting with a frequency of 15.6% among the 12 evaluated NSSI methods. Interfering with wound healing (14.7%) and cutting (13.8%) followed. The frequencies of NSSI methods in the whole sample (n=1656) and among the adolescents with NSSI (N=519) are presented in Table 2 .
The evaluation of the dispersion of the NSSI methods according to genders revealed that hair pulling (ϰ²=9.289, p=0.03), severe scratching (ϰ²=14.271, p<0.001), interfering with wound healing (ϰ²=5.632, p<0.001), and swallowing chemicals (ϰ²=5.127, p=0.025) were more frequent in females, and banging/hitting (ϰ²=18.934, p<0.001) was more frequent among males. The frequency of other NSSI methods did not differ between the females and males. When the dispersion of NSSI methods was evaluated according to SES, all NSSI methods other than swallowing chemicals were found to be the most frequent among the adolescents who perceive their SES as "poor. " The difference was statistically significant for hair pulling, biting, rubbing skin, burning, and needle sticking (ϰ²=9.002, p=0.029; ϰ²=14.072, p=0.003; ϰ²=13.980, p=0.003; ϰ²=18.895, p<0.001; ϰ²=14.356, p=0.002, respectively).
Personal/psychosocial risk factors related to NSSI
We grouped the risk factors as family-related risk factors, school and peer environment-related risk factors, and personal risk factors. In the each group we first conducted univariate analyses to assess the impact of the individual factor on increasing the risk for the adolescent to engage in NSSI. Multivariate analyses were then carried out to evaluate the impact of the factor when the group factors act together. Table 3 shows the family-related risk factors, Table 4 shows the school and peer environment-related risk factors, and Table 5 shows the personal risk factors in the univariate and multivariate models.
Non-Suicidal Self-Injury Functions
There were three questions related to each function. The functional assessment part of the scale was filled in by the adolescents who reported NSSI history (n=519). The reported frequencies of NSSI functions are given in Table 6 . The relation between the number of NSSI episodes and NSSI functions was assessed by Spearman correlation analysis. Autonom functions exhibited a positive correlation with NSSI number (r=.29, p=0.000), and social functions exhibited a positive correlation (r=.19, p=0.000). Increasing NSSI episode number was found to be related to further utilization, especially of autonom functions (Table 6 ).
Regression analysis was planned for the evaluation of the impact of autonom and social functions on the NSSI episode number. A square root transformation was conducted because those three variables were not distributed normally. The transformation did not affect the significance of the function. When the autonom and social functions were assessed separately, both autonom (Beta=.24, t=5.72, p=0.000) and social functions (Beta=.18, t=4.23, p=0.000) had significant impacts on the NSSI number. In the combined model, however, as the number of NSSI episodes increased the impact of autonom functions escalated and the impact of social functions weakened (Table 7) .
DISCUSSION
A total of 31.3% (n=519) of the 1,656 adolescents who participated in the study reported that they had self-injured at least once in their lifetimes. NSSI prevalence did not differ significantly between the female and male students (33.3% vs. 29.6%) (34). The mean age when the first NSSI act occurred was 13.3±2.6 years. In previous studies, it has been stated that NSSI mostly begins around the ages of 13-14 years (8). In our sample, 61.1% of the adolescents reported an NSSI act in the past year, and 38.9% reported NSSI at any time prior to the past year. According to a multi-center study conducted in Europe, the repetition of NSSI behavior in the past year is more frequent among those who engaged in self-cutting in comparison to other NSSI methods, and 60% of the adolescents in that study reported self-cutting in the past year (11) . In another study, it was shown that 46% of the adolescents had engaged in an NSSI act at least once in the past year. (7).
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Kabukçu Başay et al. Non-Suicidal Self-Injury Among Adolescents In our study, most of the adolescents (78.9%) reported that they had performed the NSSI act within an hour after the desire for self-injury was first felt. A previous study showed that 90% of the adolescents engaged in NSSI within an hour after feeling the urge to do so (24) . Acts of NSSI have also been shown to take place in an impulsive manner within a few seconds or minutes after the urge is felt (8, 35) . The findings of our study and the other studies underline the impulsive nature of NSSI. In our study, 23.7% of the adolescents with NSSI stated that they do not feel any pain during the act. Previous studies showed that 27%-74% of the adolescents feel no pain during the NSSI act (36) . This situation is explained by the theory of disruption of pain-processing centers because of abuse, trauma, emotional regulation, dependency, and similar issues in individuals who self-injure (37) . In the present study, 22.3% of the adolescents with NSSI stated that medical intervention (like sutures, splint, plaster, bandage, etc.) was needed at least once after performing an NSSI act. In a study conducted in Europe, 12% of the adolescents with NSSI stated that they were referred to a hospital as a result of the act (11). The higher prevalence of NSSI requiring medical intervention that we reported could be related to our item that evaluated the need for medical intervention. This question asked not only about the necessity for hospital or emergency service referrals but also simpler interventions that included primary care treatment interventions (community clinic referral, bandaging, etc.). In this study, 66.4% of the adolescents stated that they performed the act only when they were alone, while 62.7% reported that other people were aware of their NSSI. In a multi-center study conducted in Europe, 75% of the adolescents stated that they performed the act only when they were alone (11).
Banging/hitting self was the most frequently reported NSSI method with a prevalence of 15.6% among the 12 assessed methods, and this was followed by interfering with wound healing (14.7%) and self-cutting (13.8%). While some studies reported carving a letter or figure as the most fre- quent method, some others reported that banging/hitting self or self-cutting were the most frequent methods (10, 11, 12) .
When the family-related variables were assessed, it was seen that the adolescents with NSSI more frequently came from broken families, families with more marital problems, and families with a higher proportion of violence and economic problems. In addition, migration history, psychiatric disorders, NSSI history, criminal behavior, and alcohol use were more present in the families. There are studies that have reported both more NSSI acts among adolescents who live separately from their families or who come from broken families, but there are also some studies reporting no differences (7, 36) . Adolescents who have parents with marital conflicts have been shown to more frequently engage in self-harming behaviors, including suicide attempts, in comparison to the adolescents whose parents do not have conflictual relations (38) . In a study conducted in Finland, intrafamilial violence was found to be related with NSSI (39) . Problems like quarrels in the family environment, violence, unavailability of favorable emotional atmospheres, and abuse have been shown to lead to NSSI directly or indirectly by disturbing emotional regulation (40) . NSSI history in the family has been reported to be more frequent among the self-injuring adolescents in comparison to the ones who do not self-injure (15, 20) . In our study, the presence of NSSI among the family members was found to increase the risk for NSSI development among the adolescents by 2.4-fold. In a previous study, NSSI presence in the family was found to increase the risk for self-injury in male adolescents by 3.3 times and in female adolescents by 2.8 times (41) . Similarly, another previous study suggested that in the presence of intrafamilial NSSI, NSSI risk increased 3.2 times in male and female adolescents (42) . In another study conducted in England, NSSI history in the family was reported to increase the risk for NSSI by 9-fold among male adolescents (43).
When school-related factors were evaluated, it was seen that the adolescents with NSSI history had lower academic achievement, worse studying habits, more grade repetition in high school, more disciplinary actions, greater absenteeism, and worse relationships with teachers. When we separately assessed the variables in the univariate model, all of the factors mentioned above were found to increase the risk for NSSI. Having received disciplinary actions in the school was the most influential and increased the NSSI risk 3.7 times. When the peer environment-related factors were assessed, similar to school-related factors, the adolescents who perceived peer relations more negatively and who had alcohol/substance-using and self-injuring friends were found to be at greater risk for NSSI development. As the number of friends who use substances and engage in NSSI increased, the risk for NSSI increased. When we evaluated school and peer environment-related variables in the multivariate model with regression analysis, we found that having repeated a grade and having received disciplinary actions in high school, absenteeism problems, worse studying habits, alcohol use among friends, substance use among friends, NSSI among friends, and a negative perception of peer relationships preserved the statistical significance. Disciplinary history and the presence of NSSI among friends were found to be especially important factors that contribute to the risk for NSSI development (OR: 2.53, CI: 1.85-3.46; OR: 2.52, CI: 1.95-3.25, respectively). According to a previous study, having friends with NSSI increased NSSI risk 4.9 times in males and 3.1 times in females, and it has been suggested that having self-injuring friends causes NSSI development among adolescents through a contagion effect (41, 26) . It has also been claimed that some adolescents engage in NSSI as a way to build friendships with similar people or with the aim of socialization (28) . In the community-based studies that have assessed adolescents with NSSI, similar to our study, school problems were found to be related with NSSI (44, 45) . . In a community study that assessed adolescents with NSSI it was found that, adolescent girls who smoked cigarette demonstrated 2-3 times higher risk for NSSI in comparison to non-smoking girls (44) . One of the few studies that showed the impact of physical abuse for the risk of NSSI was that of Zoroğlu et al. (31) In that study physical abuse was present among 28% of the adolescents with NSSI, which is similar to the 30% reported in the present study. In the study by Zoroğlu et al. (31) 34% of the whole sample, 80% of those who attempted suicide, and 59% of the individuals who engaged in NSSI reported a history of at least one of emotional, physical, or sexual abuse. The symptoms of conduct disorder that we reported among the adolescents with NSSI are in line with other community-based studies that reported the relationships between NSSI and problems with attention, impulsivity, and behavior as measured by various scales (10, 46, 47) . Impulsivity plays a central role in self-injurious behaviors and disruptive behavior disorders (48, 49) , and this can be helpful in explaining the relation between disruptive behavior disorder symptoms and NSSI that we showed in our study.
The most frequently utilized NSSI function among the adolescents with NSSI was found to be affect regulation, which was followed by marking distress and self-punishment. Most previous studies have reported the most robust relation of NSSI with the affect regulation function, similar to our study (27) . The least frequently stated NSSI function was peer bonding. NSSI functions are found to be related to the total number of NSSI acts, and especially autonom functions are utilized more frequently as the total number of NSSI episodes increases (the most common being affect regulation) (36) . As we reviewed the literature, we could not find any studies that directly assessed the marking distress function. We found a moderate level of positive relation (r=.34) between NSSI number and marking distress. This finding is in accordance with the literature showing that "NSSI functions, especially the autonomy function, are utilized more frequently as the NSSI number increases" (50) . A moderate level of correlation (r=.32) was found between NSSI number and the self-punishment function meaning that adolescents engage in NSSI more to punish themselves when the amount of self-injury increases. Klonsky stated that 6 of 11 studies that evaluated NSSI functions supported self-punishment strongly, while the other five reported more moderate support (28) .
When the autonom and social functions were evaluated separately, both were found to impact on the total number of NSSI acts. In other words, as the NSSI frequency increased, the functions were utilized more intensely. We than performed a multiple linear regression analysis to evaluate the common impact of autonom and social functions. In this analysis, autonom functions were found to be statistically significant. According to this, as the number of NSSI episodes increases, the impact of autonom functions escalates while the impact of social functions weakens. This is an expected finding. Klonsky and Onlino reported a similar finding in their study in which they identified four groups according to the descriptive characteristics of NSSI. The authors stated that in the milder NSSI groups both autonom and social functions were being utilized and that as the severity of NSSI increased the utilization of social functions decreased and in the most severe group almost exclusively autonom functions were being utilized (36) . Somer et al. (34) also reported similar findings in a Turkish sample. These studies demonstrated that the functions assigned to NSSI differ according to the clinical presentation of NSSI (34, 36) .
In conclusion, we evaluated the nature of NSSI, its functions, and related risk factors in a representative sample of high school students in the third biggest city of Turkey with a population of nearly 4 million people, and we found that banging or hitting self was the most frequently reported NSSI method. Possible risk factors for NSSI were evaluated, and among them intrafamilial violence, NSSI, and criminality; a history for having received disciplinary actions in school; NSSI among friends; negatively perceived peer relations; cigarette smoking; deliberate destruction of property; and a history of physical abuse were found to significantly increase the risk of NSSI. Adolescents mostly engage in NSSI as a way to deal with negative emotions. As the NSSI number increases, the functions are utilized more frequently, and especially autonom functions become crucial. Future studies conducted in community samples will serve to increase our knowledge about the nature, related risk factors, and functions of NSSI.
Ethics Committee Approval: Ethics committee approval was received for this study from the ethics committee of Ege University.
Informed Consent: Written informed consent was obtained from students who participated in this study.
Peer-review:
Externally peer-reviewed. 
